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(57) ABSTRACT 

A plurality of positional information transmitters 100, each of 
which transmits positional information to which a plurality of 
unit spaces are each uniquely assigned, are disposed on a 
ceiling. A mobile terminal 10 receives the positional infor 
mation transmitted from each of the positional information 
transmitters 100 and changes a terminal-side image in accor 
dance with the received positional information. Furthermore, 
the mobile terminal 10 transmits to a server 300 current 
positional information and operation information indicating 
an instruction inputted by a user. The server 300 changes, in 
accordance with the current positional information and the 
operation information received by the mobile terminal 10, a 
floor image displayed on a plurality of floor displays 200 
disposed on a floor. Thus, it becomes possible to provide a 
highly interesting and novel position detecting system. 
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POSITION DETECTING SYSTEMAND 
POSITION DETECTING PROGRAM 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation of U.S. Ser. No. 1 1/450, 
451, filed Jun. 12, 2006 now U.S. Pat. No. 8,115,699, which 
claims the benefit of Japanese Patent Application No. 2005 
297969, each of which is incorporated herein in its entirety. 

BACKGROUND 

1. Field of the Technology 
The technology presented herein relates to a position 

detecting system and a position detecting program. 
2. Description of the Background Art 
Japanese Laid-Open Patent Publication No. 1-292916 

(hereinafter, referred to as patent document 1) discloses a 
system in which positional information transmitted from an 
infrared transmitter is received by means of a transponder, 
and then transmitted to an information center, thereby deter 
mining a position of a person carrying the transponder. 

Japanese Laid-Open Patent Publication No. 2000-98.034 
(hereinafter, referred to as patent document 2) discloses a 
system in which positional information transmitted from an 
infrared transmitter is received by means of a mobile termi 
nal, and an image displayed on a screen of the mobile terminal 
is changed based on the received positional information. Spe 
cifically, as shown in FIG. 6 of patent document 2, a drawing 
of a room is previously displayed on the screen of the mobile 
terminal, and based on the received positional information, a 
route from a current position to a destination is Superimposed 
on the drawing of the room to be displayed. 

However, in the system disclosed in patent document 1, an 
image displayed on a screen of the transponder is not changed 
based on the received positional information. In addition, in 
the system disclosed therein, the image displayed on a display 
device other than the transponder (e.g., a display device con 
trolled by the information center) is not changed based on the 
positional information received by means of the transponder 
and operation information indicating an operation inputted on 
the transponder by a user. 

Furthermore, in the system disclosed in patent document 2, 
although the image displayed on the screen of the mobile 
terminal is changed based on the received positional infor 
mation, an image displayed on a display device other than the 
mobile terminal is not changed based on the positional infor 
mation received by means of the mobile terminal and opera 
tion information obtained by operating the mobile terminal. 

SUMMARY 

Therefore, a feature of an example embodiment presented 
herein is to provide a position detecting system and a position 
detecting program capable of changing an image displayed 
on a mobile terminal based on positional information 
received by the mobile terminal, and capable of changing an 
image displayed on an external display device based on the 
positional information received by the mobile terminal and 
operation information obtained by operating the mobile ter 
minal. 
The position detecting system of the present embodiment 

comprises: a positional information transmission device 
(100, 400) for transmitting positional information; a mobile 

10 

15 

25 
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35 

40 

45 

50 

55 
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65 

2 
terminal (10) for receiving the positional information; and a 
control device (200, 300) capable of communicating with the 
mobile terminal. 
The positional information transmission device includes a 

plurality of positional information transmitters (100) for 
transmitting the positional information to which a plurality of 
unit spaces are each uniquely assigned. 
The mobile terminal includes: first display means (11,12) 

for displaying a first image: first receiving means (34) for 
receiving the positional information transmitted from the 
positional information transmitters; first image processing 
means (21) for changing the first image in accordance with 
the positional information received by the first receiving 
means; operation means (14.15) for accepting an instruction 
inputted by a user; and transmission means (33) for transmit 
ting to the control device current positional information cor 
responding to the positional information received by the 
receiving means and operation information indicating the 
instruction inputted by the user through the operation means. 
The control device includes: second display means (200) 

for displaying a second image; second receiving means (303) 
for receiving the current positional information and the opera 
tion information transmitted from the mobile terminal; and 
second image processing means (302) for changing the sec 
ond image in accordance with the current positional informa 
tion and the operation information received by the second 
receiving means. 

According to a first preferred variant of the position detect 
ing system of the present embodiment, the second image 
processing means selects a partial area of the second image, 
the partial area corresponding to a current position of the 
mobile terminal, based on the current positional information 
received by the second receiving means, and changes the 
selected partial area of the second image in accordance with 
the operation information received by the second receiving 
CaS. 

According to a second preferred variant of the position 
detecting system of the present embodiment, the plurality of 
positional information transmitters are disposed on a ceiling, 
and the second display means is disposed on a floor. 

According to a third preferred variant of the position 
detecting system of the present embodiment, each of the 
positional information transmitters transmits the positional 
information for a predetermined number of times at an inter 
val of a predetermined period of time, and the mobile terminal 
further includes current positional information generating 
means for measuring, for the predetermined period of time, a 
receiving time of each piece of the positional information 
received by the first receiving means, and generating the 
current positional information based on the receiving time of 
the each piece of the positional information. 

According to a fourth preferred variant of the position 
detecting system of the present embodiment, the current posi 
tional information generating means generates the current 
positional information indicating a position which is more 
accurate than that indicated by the positional information, 
based on a ratio of the receiving time of each piece of the 
positional information received, for a period of time, by the 
first receiving means, to a transmission time of the each piece 
of the positional information transmitted for the period of 
time. 

According to a fifth preferred variant of the position detect 
ing system of the present embodiment, the current positional 
information generating means calculates a weighted average 
of two-dimensional coordinates indicating the positional 
information by dividing a Sum of the positional information 
received for the period of time by the first receiving means, in 
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accordance with a total receiving time of the positional infor 
mation, such that the current positional information means 
generates the current positional information. 

According to a sixth preferred variant of the position 
detecting system of the present embodiment, the first image 5 
processing means changes the first image in accordance with 
the positional information received by the first receiving 
means such that the first image includes a description text 
corresponding to the received positional information. 

According to a seventh preferred variant of the position 10 
detecting system of the present embodiment, the first image 
includes one of an selectable button image and a non-select 
able button image, which are changed in accordance with the 
positional information received by the first receiving means, 
and the first image processing means changes a display mode 15 
of the button image in accordance with the positional infor 
mation received by the first receiving means. 

According to an eighth preferred variant of the position 
detecting system of the present embodiment, the operation 
information includes instruction information indicating an 20 
enlargement display instruction, and the second image pro 
cessing means enlarges, in accordance with the instruction 
information indicating the enlargement display instruction, a 
portion of the second image centering on a position of the 
second image, the position corresponding to the current posi- 25 
tional information received by the second receiving means. 

According to a ninth preferred variant of the position 
detecting system of the present embodiment, the operation 
information includes instruction information indicating a 
guide request instruction, and the second image processing 30 
means adds, in accordance with the instruction information 
indicating the guide request instruction, a mark for guiding 
the user to a predetermined position, on a position of the 
second image, the position corresponding to the current posi 
tional information received by the second receiving means. 35 
A computer-readable storage medium stores a position 

detecting program executed by a computer (21) of a mobile 
terminal and a computer (302) of a control device in a position 
detecting system comprising: a positional information trans 
mission device (100, 400) including a plurality of positional 40 
information transmitters (100) for transmitting positional 
information to which a plurality of unit spaces are each 
uniquely assigned; the mobile terminal (10) for receiving the 
positional information; and the control device capable of 
communicating with the mobile terminal. 45 
The position detecting program instructs the computer (21) 

of the mobile terminal to perform: first display control means 
for causing first display means (11,12) of the mobile terminal 
to display a first image; first receiving control means for 
causing first receiving means (34) of the mobile terminal to 50 
receive the positional information transmitted from the posi 
tional information transmitters; first image processing means 
for changing the first image in accordance with the positional 
information received by the first receiving means; and trans 
mission control means for causing transmission means (33) 55 
of the mobile terminal to transmit to the control device current 
positional information corresponding to the positional infor 
mation received by the receiving means and operation infor 
mation, inputted by operation means of the mobile terminal, 
which indicates an instruction of a user. 60 

Furthermore, the position detecting program instructs the 
computer (302) of the control device to perform: second 
display control means for causing second display means 
(200) of the control device to display a second image; second 
receiving control means for causing second receiving means 65 
(303) of the control device to receive the current positional 
information and the operation information transmitted from 

4 
the mobile terminal; and second image processing means for 
changing the second image in accordance with the current 
positional information and the operation information 
received by the second receiving means. 

According to the position detecting system of the present 
embodiment, the mobile terminal receives the positional 
information, whereby the first image displayed on the first 
display means of the mobile terminal is changed. Further 
more, the current positional information generated based on 
the positional information received by the mobile terminal 
and the operation information indicating the instruction 
inputted by the user through the operation means are trans 
mitted from the mobile terminal to the control device, 
whereby the second image displayed on the second display 
means of the control device is changed. Thus, it becomes 
possible to provide a highly interesting and novel position 
detecting system. 

According to the first preferred variant of the position 
detecting system of the present embodiment, a portion of the 
second image displayed on the second display means, the 
portion corresponding to the received current positional 
information is changed. Thus, a portion of the second image, 
the portion corresponding to the current positional informa 
tion of the mobile terminal can be changed in accordance with 
the operation information. 

According to the second variant of the position detecting 
system of the present embodiment, the second display means 
is disposed on the ground, thereby making it possible to 
provide a visual effect which changes an image displayed on 
the user's feet when the user operates the mobile terminal. 

According to the third variant of the position detecting 
system of the present embodiment, even when the mobile 
terminal can receive a plurality of pieces of the positional 
information, the current positional information is generated 
based on a receiving frequency of each of the pieces of the 
positional information, thereby making it possible to accu 
rately detect the current position of the mobile terminal. 

According to the fourth variant of the position detecting 
system of the present embodiment, the current positional 
information is detected based on the ratio of the receiving 
time of each piece of the positional information to the trans 
mission time of each piece of the positional information, 
thereby making it possible to detect the current position of the 
mobile terminal, the current position being more accurately 
indicated than that indicated by the positional information. 

According to the fifth variant of the position detecting 
system of the present embodiment, the current position of the 
mobile terminal can be easily obtained by calculating the 
weighted average of the received positional information. 

According to the sixth variant of the position detecting 
system of the present embodiment, when the user carrying the 
mobile terminal moves to a location, the description text 
corresponding to the location can be automatically displayed 
on the first display means of the mobile terminal. 

According to the seventh variant of the position detecting 
system of the present embodiment, the button image dis 
played on the first display means of the mobile terminal can 
be selectable only when the user carrying the mobile terminal 
is in a specific position. Furthermore, the display mode of the 
button image is changed, thereby making it possible to inform 
the user whether the button image is selectable or non-select 
able. 

According to the eighth variant of the position detecting 
system of the present embodiment, the user can enlarge a 
portion of the second image displayed on the second display 
means, the portion corresponding to the current position of 
the mobile terminal carried by the user. 
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According to the ninth variant of the position detecting 
system of the present embodiment, the user can be guided to 
a destination based on the second image displayed on the 
second display means. 

These and other features, aspects and advantages of the 
present embodiment will become more apparent from the 
following detailed description of the present embodiment 
when taken in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an external view of a position detecting system; 
FIG. 2 is a view illustrating a positional relationship 

between positional information transmitters 100 and a floor 
display 200: 

FIG.3 is a block diagram illustrating a configuration of the 
position detecting system; 

FIG. 4 is an external view of a mobile terminal 10; 
FIG. 5 is a block diagram illustrating an internal configu 

ration of the mobile terminal 10; 
FIG. 6 is a block diagram illustrating an internal configu 

ration of a server 300: 
FIG. 7 is an external view of the positional information 

transmitter 100: 
FIG. 8 is a view illustrating four emission ranges of infra 

red rays emitted from the positional information transmitter 
100; 

FIG. 9 is a view illustrating a unit space and a unit area; 
FIG. 10 is a view illustrating the unit space as viewed 

horizontally therefrom: 
FIG. 11 is a view used for explaining a timing at which an 

infrared LED is emitted; 
FIG. 12 is a view used for explaining another timing at 

which an infrared LED is emitted; 
FIG. 13 is a view used for explaining still another timing at 

which an infrared LED is emitted; 
FIG. 14 is a view used for explaining still another timing at 

which an infrared LED is emitted; 
FIG. 15 is a view illustrating a relationship between a 

receiving position of the positional information and a receiv 
ing frequency of the positional information; 

FIG.16 shows an exemplary terminal-side image; 
FIG. 17 shows another exemplary terminal-side image: 
FIG. 18 shows an exemplary floor image including an 

arrow 46; 
FIG. 19 shows another exemplary floor image: 
FIG. 20 shows still another exemplary terminal-side 

image: 
FIG. 21 shows still another exemplary floor image includ 

ing an event picture 47; 
FIG. 22 shows an exemplary transition of floor images 

enlarged by an image enlargement process; 
FIG. 23 shows a memory map of a RAM 24 included in the 

mobile terminal 10; 
FIG. 24 shows an exemplary event table 51: 
FIG. 25 shows exemplary receiving time data 53; 
FIG. 26 shows a memory map of a RAM301 included in 

the server 300: 
FIG. 27 shows an exemplary “discover” event table 57; 
FIG. 28 shows exemplary sightseeing course data 60: 
FIG. 29 is a flowchart illustrating a flow of a process 

executed by a CPU core 20 of the mobile terminal 10; and 
FIG. 30 is a flowchart illustrating a flow of a process 

executed by a CPU 302 of the server 300. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Hereinafter, a position detecting system according to an 
embodiment will be described in detail. 
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6 
FIG. 1 shows an outline of the position detecting system 

according to an example embodiment. In the present embodi 
ment, a plurality of positional information transmitters 100 
are mounted on a ceiling, and a plurality (e.g., 70) of floor 
displays 200 are mounted on a floor. As shown in FIG. 2, 
above each of the floor displays 200, the plurality of posi 
tional information transmitters 100 are disposed in a form of 
a matrix. A user carrying a mobile terminal 10 can freely 
move on the floor displays 200. 

FIG. 3 is a block diagram illustrating an overall configu 
ration of the position detecting system according to the 
present embodiment. Each of the plurality of pieces of posi 
tional information transmitters 100 mounted on the ceiling 
transmits an infrared ray at a predetermined timing in accor 
dance with a control signal outputted from a transmitter con 
trol device 400. The infrared ray includes positional informa 
tion. The positional information is used for determining a 
current position of the mobile terminal 10. Each of the plu 
rality of floor displays 200 mounted on the floor displays an 
image in accordance with a picture signal outputted from a 
server 300. The mobile terminal 10 carried by the user has a 
function of receiving infrared rays transmitted from the posi 
tional information transmitters 100. Upon receiving the infra 
red rays transmitted from the positional information transmit 
ters 100, the mobile terminal 10 determines the current 
position thereof based on the positional information Superim 
posed on the infrared rays. Thereafter, the mobile terminal 10 
transmits to the server 300, by radio communication, current 
positional information indicating the current position of the 
mobile terminal 10 and operation information corresponding 
to an operation inputted by the user. In accordance with the 
current positional information and the operation information 
both received from the mobile terminal 10, the server 300 
changes the image displayed on the floor displays 200 So as to 
correspond to the current positional information. 

Next, the mobile terminal 10 will be described in detail. 
Although a hand-held game device is used as the mobile 
terminal 10 in the present embodiment, it is understood that 
the present invention is not limited thereto. 

FIG. 4 is an external view of the mobile terminal 10. In FIG. 
4, the mobile terminal 10 includes a first LCD (Liquid Crystal 
Display) 11 and a second LCD12. A housing 13 includes an 
upper housing 13a and a lowerhousing 13b, and the first LCD 
11 is accommodated in the upper housing 13a, and the second 
LCD12 is accommodated in the lower housing 13b. Resolu 
tions of the first LCD 11 and the second LCD 12 are both 256 
dotsx 192 dots. Note that although a LCD is used as a display 
device in the present embodiment, any other display Such as 
a display device using an EL (Electro Luminescence) may be 
used. Also, the resolution of the display device may be at any 
level. 
The upper housing 13a is provided with sound holes 18a 

and 18b for outputting a Sound from a pair of loudspeakers 
(30a and 30b shown in FIG. 5) to an exterior. 
The lower housing 13b is provided with input devices as 

follows; a cross Switch 14a, a start switch 14b, a select switch 
14c, an “A” button 14d, a “B” button 14e, a “X” button 14f a 
“Y” button 14g, a “L” button 14L, and a “R” button 14R. In 
addition, a touch panel 15 is provided on a screen of the 
second LCD 12 as another input device. The lower housing 
13.b further includes a power switch 19, and insertion open 
ings for storing a memory card 17 and a stick 16. Note that if 
only the touch panel 15 is used as an input device, the cross 
switch 14a, the start switch 14b, the select switch 14c, the 'A' 
button 14d, the “B” button 14e, the “X” button 14f the “Y” 
button 14g, the “L” button 14L, and the “R” button 14R may 
not be provided. 
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The touch panel 15 may be of any type such as a resistive 
film type, an optical type (infrared type), or a capacitive 
coupling type. The touch panel 15 has a function of output 
ting, when its surface is touched with the stick 16, coordinate 
data which corresponds to a touch position. The following 5 
description is provided on an assumption that a player uses 
the stick 16 to operate the touch panel 15. However, the touch 
panel 15 may also be operated by a pen (stylus pen) or a finger 
instead of the stick 16. In the present embodiment, a touch 
panel 15 having a resolution at 256 dotsx 192 dots (detection 10 
accuracy) as same as the second LCD 12 is used. However, 
resolutions of the touch panel 15 and the second LCD 12 may 
not necessarily be consistent with each other. 

Furthermore, the mobile terminal 10 includes two infrared 
receiving units 34, each of which is provided with the upper 15 
housing 13a or the lower housing 13b, for receiving the 
infrared rays transmitted from the positional information 
transmitters 100. Each of the infrared receiving units 34 must 
be disposed at a position so as not to be covered with a hand 
or a finger of the user carrying the mobile terminal 10. In the 20 
present embodiment, the two infrared receiving units 34 are 
disposed at corners, on the mobile terminal 10, which are 
diagonally opposite to each other with a distance therebe 
tween. Thus, even if one infrared receiving unit 34 were 
covered with the hand or the finger of the user, the other 25 
infrared receiving unit 34 could receive the infrared rays 
transmitted from the positional information transmitters 100. 

The memory card 17 is a storage medium having a com 
puter program (a position detecting program) stored therein, 
and placed in the insertion slot provided at the lower housing 30 
13.b in a removable manner. 

Next, with reference to FIG.5, an internal configuration of 
the mobile terminal 10 will be described in detail. 

In FIG.5, a CPU core 21 is mounted on an electronic circuit 
board 20 which is to be housed in the housing 13. Via abus 22, 35 
the CPU core 21 is connected to a connector 23, an input/ 
output interface circuit (shown as I/F circuit in the diagram) 
25, a first GPU (Graphics Processing Unit) 26, a second GPU 
27, a RAM 24, a LCD controller 31, a wireless communica 
tion unit 33 and the infrared receiving units 34. The memory 40 
card 17 is connected to the connector 23 in a removable 
manner. The memory card 17 includes a ROM 17a for storing 
the position detecting program and a RAM 17b for storing 
backup data in a rewritable manner. The position detecting 
program stored in the ROM 17a of the memory card 17 is 45 
loaded to the RAM 24, and the position detecting program 
having been loaded to the RAM 24 is executed by the CPU 
core 21. The RAM 24 stores, in addition to the position 
detecting program, data Such as temporary data which is 
obtained by the CPU core 21 executing the position detecting 50 
program, and image data. To the I/F circuit 25 are connected, 
the touch panel 15, the right loudspeaker 30a, the left loud 
speaker 30b and an operation switch unit 14, comprised of the 
cross Switch 14a, the “A” button 14d. and others, as shown in 
FIG. 4. The right loudspeaker 30a and the left loudspeaker 55 
30bare arranged in an interior of the soundholes 18a and 18b, 
respectively. 
A first VRAM (Video RAM) 28 is connected to the first 

GPU 26, and a second VRAM 29 is connected to the second 
GPU 27. In accordance with an instruction from the CPU core 60 
21, the first GPU generates a first image based on the image 
data which is stored in the RAM 24, and writes images into 
the first VRAM 28. The Second GPU 27 also follows an 
instruction from the CPU core 21 to generate a second image, 
and writes images into the second VRAM 29. The first 65 
VRAM 28 and the second VRAM 29 are connected to the 
LCD controller 31. 

8 
The LCD controller 31 includes a register 32. The register 

32 stores a value of either 0 or 1 in accordance with an 
instruction from the CPU core 21. When the value of the 
register 32 is 0, the LCD controller 31 outputs to the first LCD 
11 the first image which has been written into the VRAM 28, 
and outputs to the second LCD 12 the second image which 
has been written into the Second VRAM 29. When the value 
of the resister 32 is 1, the first image which has been written 
into the first VRAM 28 is outputted to the LCD 12, and the 
second image which has been written into the second VRAM 
29 is outputted to the first LCD 11. 
The wireless communication unit 33 provides a function of 

performing wireless communication with a server 300 and 
other mobile terminals, so that various types of information 
are exchanged therebetween. 

Further, the configuration of the mobile terminal 10 as 
described above is merely an example. The mobile terminal 
of the present invention may include at least a function of 
displaying an image, a function of receiving a signal output 
ted from the positional information transmitters, a function of 
detecting an operation inputted by the user, and a function of 
transmitting a signal to the server 300. 

Next, the server 300 will be described in detail. 
The server 300 includes a RAM301, a CPU 302, a wireless 

communication unit 303, a hard disk304, and a picture signal 
outputting unit 305. The hard disk 304 stores a computer 
program (i.e., the position detecting program) and image 
data. The position detecting program is loaded to the RAM 
301, and the position detecting program having been loaded 
to the RAM301 is executed by the CPU 302. The RAM301 
stores, in addition to the position detecting program, data 
such as temporary data which is obtained by the CPU 302 
executing the position detecting program, and image data. 
The wireless communication unit 303 provides a function of 
performing wireless communication with the wireless com 
munication unit 33 of the mobile terminal 10. The picture 
signal outputting unit 305 outputs a picture signal based on 
the image data generated by the CPU 302 to each of the floor 
displays 200. 

Although the present embodiment illustrates an example 
where the position detecting program according to the present 
invention is provided to the mobile terminal 10 and the server 
300 via an external storage medium Such as the memory card 
17, the present invention is not limited thereto. The position 
detecting program may be provided to the mobile terminal 10 
and the server 300 via a wire communication line or a wireless 
communication line. Alternatively, the position detecting 
program may previously be stored in nonvolatile memories 
provided in the mobile terminal 10 and the server 300. 

In the following description, when necessary, the position 
detecting program executed at a side of the mobile terminal 
10 is referred to as a “terminal-side position detecting pro 
gram’, and the position detecting program executed at a side 
of the server 300 is referred to as a “server-side position 
detecting program'. 

Next, a structure of the positional information transmitter 
100 will be described. As shown in FIG. 7, the positional 
information transmitter 100 is structured such that a housing 
thereof contains four infrared LEDs (Light Emitting Diodes). 
All infrared rays emitted from the infrared LEDs (a first LED, 
a second LED, a third LED, and a fourth LED) are emitted 
from the ceiling to the floor. However, these infrared rays are 
not emitted in parallel with each other (i.e., the infrared rays 
are not emitted vertically with respect to the floor). Each of 
the infrared rays is emitted, as shown in FIG. 8, diagonally 
outward from the ceiling to the floor. Note that an emission 
range of each of the infrared LEDs can be adjusted to a certain 
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extent by changing a length of a cylindrical member, shown in 
FIG. 7, through which an infrared ray passes. 

Then, a method of transmitting the positional information 
by means of the positional information transmitters 100 will 
be described. As shown in FIG.9, the positional information 
transmitters 100 are disposed on the ceiling in the form of a 
matrix. Hereinafter, as shown in FIG.9, a space defined by a 
rectangular parallelepiped having four positional information 
transmitters 100a to 100d as vertexes is referred to as a “unit 
space', and a floor face, which is one of six faces forming the 
rectangular parallelepiped, is referred to as a “unit area'. Each 
of the positional information transmitters 100a to 100d 
shown in FIG.9 has the structure shown in FIG. 7. Among the 
four infrared LEDs included in each of the positional infor 
mation transmitters 100a to 100d, one infrared LED provided 
in an interior of the unit space is used to emit an infrared ray 
to the unit space having the positional information transmit 
ters 100a to 100d as vertexes. Thus, four infrared rays are 
respectively emitted from the positional transmitters 100a to 
100d to the unit space, and the same positional information 
(i.e., positional information to which a plurality of unit spaces 
are each uniquely assigned) is Superimposed on the four 
infrared rays. As a result, if the mobile terminal 10 is posi 
tioned, for example, in the unit space shown in FIG. 9, the 
mobile terminal 10 receives an infrared ray emitted from at 
least any one of the positional information transmitters 100a 
to 100d, thereby specifying the unit space in which the mobile 
terminal 10 itself is positioned. 

Although the present embodiment illustrates an example 
where, as shown in FIG.9, the four infrared rays sharing the 
same positional information are emitted from different direc 
tions to the unit space, the present invention is not limited 
thereto. For example, only one infrared LED may be provided 
on a center portion of a ceiling face forming each unit space. 
However, as described in the present embodiment above, it is 
more preferable that the four infrared rays sharing the same 
positional information be emitted from different directions to 
the unit space. In such a configuration, as shown in FIG. 10. 
even if an infrared ray emitted from one positional informa 
tion transmitter 100 did not reach the infrared receiving units 
34 of the mobile terminal 10 because the infrared ray is 
interrupted by a head of the user, another infrared ray, having 
the same positional information as the interrupted infrared 
ray superimposed thereon, which is emitted from the other 
positional information transmitter 100, would reach the infra 
red receiving units 34 of the mobile terminal 10, thereby more 
accurately specifying the current position of the mobile ter 
minal 10. 

Furthermore, although the present embodiment illustrates 
an example where the positional information transmitters 100 
are mounted on the ceiling, the present embodiment is not 
limited thereto. The positional information transmitters 100 
may be mounted on the floor, or on both the ceiling and the 
floor. 

Next, a transmission timing at which the positional infor 
mation transmitter 100 transmits the positional information 
will be described. 

In the present embodiment, infrared rays amplitude modu 
lated by means of the positional information are emitted from 
the infrared LEDs. Also, the infrared rays emitted from the 
infrared LEDs have common frequency bands. Therefore, 
when a plurality of infrared rays, each of which has different 
positional information Superimposed thereon, simulta 
neously reach the infrared receiving units 34 of the mobile 
terminal 10, an error occurs due to interference. Thus, in the 
present embodiment, in order to prevent such an error caused 
by the interference, the transmitter control device 400 con 
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10 
trols a timing at which each of the infrared LEDs is emitted 
Such that when an infrared ray is emitted to a unit space, 
infrared rays for adjacent unit spaces are not emitted. 

Hereinafter, with reference to FIGS. 11 to 14, a control, 
executed by the transmitter control device 400, of a timing at 
which each of the infrared LEDs is emitted, will be described 
in detail. FIGS. 11 to 14 illustrate environments as viewed 
from over the positional information transmitters 100. Four 
circles, shown by dot-dash lines, in an interior of each of the 
positional information transmitters 100 represent the infrared 
LEDs, and a black circle among the four circles represents the 
infrared LED transmitting the positional information. 

In the present embodiment, the transmitter control device 
400 causes the infrared LEDs represented by black circles 
shown in FIG. 11 to emit infrared rays during a first period of 
25 m, causes the infrared LEDs represented by black circles 
shown in FIG. 12 to emit infrared rays during a second period 
of 25 ms, causes the infrared LEDs represented by black 
circles shown in FIG. 13 to emit infrared rays during a third 
period of 25 ms, and causes the infrared LEDs represented by 
black circles shown in FIG. 14 to emit infrared rays during a 
fourth period of 25 ms. Thereafter, the transmitter control 
device 400 repeats a control in a similar manner to that 
described above. Specifically, when n and m are integers, 
positional information (1+2n, 1+2m) is transmitted to a unit 
area (1+2n, 1+2m) during the first period of 25 ms, positional 
information (1+2n, 2+2m) is transmitted to a unit area (1+2n, 
2+2m) during the second period of 25 ms, positional infor 
mation (2+2n, 1+2m) is transmitted to a unit area (2+2n, 
1+2m) during the third period of 25 ms, and positional infor 
mation (2+2n, 2+2m) is transmitted to a unit area (2+2n, 
2+2m) during the fourth period of 25 ms. As such, four pieces 
of the positional information are transmitted at an interval of 
100 mS. 

In FIG. 11, the infrared rays containing four pieces of 
positional information (1, 1), (1,3), (3, 1) and (3, 3) are 
emitted to unit areas (1, 1), (1,3), (3, 1) and (3, 3), respec 
tively. Here, the infrared ray containing the positional infor 
mation (1,1) is emitted not only to the unit area (1,1) but also 
to a portion of unit areas adjacent to the unit area (1, 1). 
However, in the present embodiment, the current position of 
the mobile terminal 10 is determined, as described below, 
based on a receiving frequency of each piece of the positional 
information. Thus, it is possible to determine the current 
position of the mobile terminal 10 even if the infrared ray is 
emitted, in addition to a unit area, to portions of other unit 
areas adjacent to the unit area. An emission range of the 
infrared ray containing the positional information (1, 1) may 
be a range which covers an entirety of the unit area (1,1) and 
is not overlapped with an emission range of a simultaneously 
emitted infrared ray containing the positional information 
other than the positional information (1,1). The same is also 
true of otheremission ranges of infrared rays containing other 
pieces of the positional information. 

Next, with reference to FIG. 15, the receiving frequency of 
the positional information will be described. FIG. 15 is a view 
showing how a receiving frequency (i.e., a ratio of the number 
of times an infrared ray is successfully received to a total 
number of times the infrared ray is emitted) of the positional 
information (2, 2) changes in accordance with a position, of 
the mobile terminal 10, at which the infrared ray is received, 
when an infrared ray having positional information (2, 2) 
Superimposed thereon is emitted to a unit area (2, 2) for a 
plurality of times. Note that characteristics of the receiving 
frequency depend on a type of the infrared LED, a structure of 
the positional information transmitter 100, performance qual 
ity of the infrared receiving unit 34, a mounting position of the 
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infrared receiving unit 34, or the like. Generally speaking, 
however, there is a tendency, as shown in FIG. 15, that the 
farther away from a center of the unit area (2.2) a position at 
which the infrared ray is received is, the lower the receiving 
frequency of the positional information (2, 2) becomes. 
As described above, there is a tendency that the farther 

away from a center of a unit area a position at which an 
infrared ray is received is, the lower a receiving frequency of 
the positional information corresponding the unit area 
becomes. Thus, in the case where the mobile terminal 10 
receives a plurality of pieces of the positional information, the 
mobile terminal 10 compares receiving frequencies of the 
plurality of pieces of the positional information with each 
other, thereby specifying the current position of the mobile 
terminal 10. For example, during a certain period, it is 
assumed that various pieces of positional information are 
transmitted six times, and the mobile terminal 10 receives the 
positional information (2, 2) six times (i.e., a receiving fre 
quency of the positional information is 100%), and positional 
information (2, 3) three times (i.e., a receiving frequency of 
the positional information is 50%). In such a case, it is deter 
mined that the mobile terminal 10 is positioned on the unit 
area (2, 2) corresponding to the positional information which 
has been most frequently received (i.e., the positional infor 
mation (2.2)). 
By detecting such a receiving frequency, a position which 

is more accurately indicated than that indicated by the posi 
tional information can be detected. In the above example, the 
mobile terminal 10 is positioned on the unit area (2, 2), and 
taking into account that the receiving frequency of the posi 
tional information (2, 3) is 50%, it is further determined that 
the mobile terminal 10 is at a position displaced toward the 
unit area (2, 3) from the center of the unit area (2, 2). In 
particular, taking the characteristics of the receiving fre 
quency shown in FIG. 15 into consideration, it is also deter 
mined that an amount of the displacement is approximately a 
length equal to a quarter of that of a side of the unit area. 
As one of easy methods for calculating an accurate current 

position of the mobile terminal 10, there is a method for 
calculating a weighted average of the positional information 
(represented by two-dimensional coordinates if not repre 
sented by other manners) by dividing a sum of the positional 
information received by the mobile terminal 10 in accordance 
with its receiving time (or its receiving frequency). For 
example, during a certain period, it is assumed that the mobile 
terminal 10 receives positional information (1,1) twice, posi 
tional information (1,2) six times, positional information (2. 
1) once, and positional information (2, 2) twice. In this case, 
the following expression: (1, 1)x2+(1, 2)x6+(2, 1)x1+(2. 
2)x2)/(2+6+1+2) is calculated, thereby obtaining the calcu 
lated result (1.3, 1.7) as the current position of the mobile 
terminal 10. Note that the calculated result (1.3, 1.7) repre 
sents, when a length of a side of a unit area is 1, a position 
displaced 0.3 toward a unit area (2, 1) and 0.7 toward a unit 
area (1, 2) from a center of a unit area (1, 1). 
As described above, the position which is more accurately 

indicated than that indicated by the positional information is 
detected for the current position of the mobile terminal 10, 
thereby reducing the number of the positional information 
transmitters 100 required for achieving a desired precision for 
position detection. Thus, it becomes possible to decrease a 
cost of the position detecting system. 

Next, with reference to FIGS. 16 to 22, an exemplary 
transition of images displayed on the first LCD 11 and the 
second LCD 12, and an exemplary transition of images dis 
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12 
played on the floor displays 200, for when the user carrying 
the mobile terminal 10 moves on the floor displays 200, will 
be described. 

FIG. 16 shows an initial image displayed on the first LCD 
11 and the second LCD 12 of the mobile terminal 10. Here 
inafter, in order to facilitate the understanding of the follow 
ing description, an image displayed on the first LCD 11 and 
an image displayed on the second LCD 12 are generically 
referred to as a “terminal-side image'. The terminal-side 
image includes a description display field 40, an "A course' 
selecting button 41, a “B course' selecting button 42, an 
“enlarge” button 43, a “past” button 44, and a “discover 
button 45. The user touches one of the buttons (more accu 
rately, an area, on a screen of the second LCD 12, in which 
one of the buttons is displayed) displayed on the second LCD 
panel 12 via the touch panel 15 So as to input an instruction in 
accordance with the button. Note that the “discover button 
45 is a unique button which is only selectable in a specific 
situation. In the initial terminal-side image, the “discover 
image 45 is non-selectable. Furthermore, in order to clearly 
recognize whether the “discover button 45 is selectable or 
non-selectable, a display mode of the “discover button 45 
changes between when the “discover button 45 is selective 
and when the “discover button 45 is non-selective. For 
example, in a situation where the “discover button 45 is 
selectable, the “discover button 45 is displayed, as shown in 
FIG. 20, in a normal manner. On the other hand, in a situation 
where the “discover button 45 is non-selectable, the "dis 
cover button 45 is, as shown in FIG. 16, grayed out. 
Although the present embodiment illustrates an example 
where the touch panel 15 is used to select abutton, the present 
invention is not limited thereto. Other input devices (e.g., the 
operation switch unit 14) may be used to select a button. 
On the other hand, a map image of a certain region 

(“Kyoto” in the present embodiment) is displayed on an 
entirety of the plurality of floor displays 200 as an initial 
image. The map image is generated by combining a satellite 
image of the region, which is captured by a satellite, with 
images of a vehicle, a human and a bird, which are all gener 
ated by computer graphics. The images of the vehicle, the 
human and the bird are animated so as to be displayed as if 
they were actually moving. By walking on the plurality of 
floor displays 200 displaying Such a map image, the user can 
have a special feeling as if he or she were actually walking 
over the region, thereby causing the user to experience a novel 
sensation. Hereinafter, in order to facilitate the understanding 
of the following description, an image displayed on the plu 
rality of floor images 200 is generically referred to as a “floor 
image'. 

FIG. 17 shows the terminal-side image immediately after 
the user touches with the stick 16 the “A course' selecting 
button 41 displayed on the initial image shown in FIG. 16. 
When the user touches the “A course' selecting button 41, a 
description text indicating that the user is started to be guided 
along an “A course' is displayed on the description display 
field 40, and the “B course' selecting button 42 is grayed out. 
On the other hand, as shown in FIG. 18, an image combining 
the map image with an arrow 46 indicating a direction of a 
destination is displayed on the floor display 200A on which 
the user stands. The user moves in accordance with the arrow 
46, thereby sequentially visiting a plurality of destinations 
along a predetermined course (A course' or “B course'). As 
described above, the user can virtually travel around a region 
displayed on the floor displays 200. Hereinafter, such an 
operation mode, executed by the position detecting system, 
which guides the user along the “A course' or the “B course' 
is referred to as a 'sightseeing mode'. 
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When the user walks through a plurality of the floor dis 
plays 200 from the floor display 200A shown in FIG. 18 and 
arrives at a floor display 200B, shown in FIG. 19, on which a 
destination at the present time (e.g., “Gojyo Ohashi Bridge') 
is displayed, the terminal-side image changes from the image 
shown in FIG. 17 to an image shown in FIG. 20. The image 
shown in FIG.17 is different from the image shown in FIG.20 
in that a description text regarding “Gojyo Ohashi Bridge' is 
displayed on the description display field 40 in FIG. 20 and 
the “discover button 45 is changed from a grayed out state in 
FIG. 17 to a normal state in FIG. 20. As described above, 
when the user arrives in a vicinity of a position at which a 
destination is displayed, a description text regarding the des 
tination is automatically displayed on the description display 
field 40. 
When the user touches the “discover button 45 while the 

“discover button 45 is displayed, as shown in FIG. 20, in a 
normal manner, an event picture 47 corresponding to a loca 
tion is displayed, as shown in FIG. 21, on one of the floor 
displays 200 (i.e., the floor display 200B in the present 
embodiment) on which the user stands. In an example shown 
in FIG. 21, a picture of a monument constructed in the vicinity 
of "Goyo Ohashi Bridge' is displayed as the event picture 47. 
Note that Such an event picture is also displayed in operation 
modes other than the sightseeing mode. Locations (e.g., 150) 
for displaying event pictures are previously determined. 
When the user comes near one of the locations, the “discover 
button 45 changes from the grayed out state to the normal 
state so as to notify him or her that there is an event picture 
corresponding to the location. Thus, the user can enjoy walk 
ing around while searching for a location at which an event 
picture is "hidden' as if he or she were searching for a trea 
SUC. 

Irrespective of whether or not an operation mode executed 
by the position detecting system is the sightseeing mode, 
when the user moves to a portion of the floor image, displayed 
on the floor displays 200, where he or she wishes to enlarge 
the displayed portion thereof, and then touches the “enlarge” 
button 43 of the mobile terminal 10, the displayed portion of 
the floor image is to be enlarged. For example, when the user 
touches the “enlarge” button 43 while standing on the lower 
left portion of the floor display 200B, an image displayed on 
the floor display 200B is enlarged, as shown in FIG. 22, by 
two times centering on a unit area on which the user is posi 
tioned. When the user further touches the “enlarge” button 43, 
the image of the floor display 200B is further enlarged by two 
times centering on the unit area on which the user is posi 
tioned. As described above, the user can enlarge a portion of 
the floor image as he or she pleases. Note that in the present 
embodiment, the floor image is enlarged for each image dis 
played on one floor display 200. That is, in an example of 
enlarging the floor image as shown in FIG. 22, the image 
displayed on the floor display 200B on which the user is 
positioned is only enlarged, and images displayed on its adja 
cent floor displays 200 are not enlarged. However, the present 
invention is not limited to the above-described example. An 
entire floor image may be enlarged centering on a unit area on 
which the user is positioned (i.e., images displayed on all of 
the floor displays 200 may be changed altogether). 
When the user pushes the “past” button 44 displayed on the 

terminal-side image, the map image displayed on one of the 
floor displays 200 on which the user stands changes to a 
“past image, i.e., an illustration showing what a region dis 
played on the floor displays 200 looked like one thousand and 
a few hundreds years ago (e.g., "Heiankyo” during the 
“Heian Period). Thus, the user can view an illustration show 
ing what a desired region looked like in the past. 
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Hereinafter, in order to realize the aforementioned transi 

tions of the terminal-side images and the floor images, a 
process executed by the position detecting system will be 
described in detail. 

FIG. 23 shows a memory map of the RAM 24 included in 
the mobile terminal 10. The RAM 24 stores a terminal-side 
position detecting program 50, an event table 51, description 
data 52, and receiving time data 53. The terminal-side posi 
tion detecting program 50 stored in the ROM 17a of the 
memory card 17 is loaded to the RAM 24, and the terminal 
side position detecting program 50 having been loaded to the 
RAM 24 is executed by the CPU core 21. The event table 51 
and the description data 52 stored in the ROM 17a of the 
memory card 17 is loaded to the RAM 24, and the event table 
51 and the description data 52 having been loaded are read by 
the CPU core 21 as necessary when the terminal-side position 
detecting program 50 is in operation. The receiving time data 
53 is generated and updated by the CPU core 21 when the 
terminal-side position detecting program 50 is in operation. 
As shown in FIG. 24, the event table 51 shows whether or 

not each unit area has a "describe' event and a “discover 
event. As described above with reference to FIG. 20, the 
"describe' event automatically displays a description text in 
the description display field 40. A description text corre 
sponding to each "describe' event is stored in the RAM 24 as 
the description data 52. As described above with reference to 
FIG. 21, the “discover event displays an image on one of the 
floor displays 200 when the user touches the “discover but 
ton 45. As shown in FIG. 25, the receiving time data 53 stores 
a receiving time of each piece of the positional information. 

FIG. 26 shows a memory map of the RAM301 included in 
the server 300. The RAM. 301 stores a server-side position 
detecting program 55, current map image data 56, a "dis 
cover event table 57, event picture data 58, “past map image 
data 59, sightseeing course data 60, an “A course' flag 61, and 
a “B course' flag 62. The server-side position detecting pro 
gram.55 stored in the hard disk304 is loaded to the RAM301, 
and the server-side position detecting program 55 having 
been loaded is executed by the CPU 302. The current map 
image data 56, the “discover event table 57, the event picture 
data 58, the “past map image data 59, and the sightseeing 
course data 60, which are all stored in the hard disk 304, are 
loaded to the RAM301 when the server-side position detect 
ing program 55 is in operation, and read by the CPU 302 as 
necessary. The “A course' flag 61 and the “B course' flag 62 
are generated and updated by the CPU 302 when the server 
side position detecting program 55 is in operation. 
The current map image data 56 represents map image data 

shown in FIG. 18, for example. As shown in FIG. 27, the 
“discover event table 57 shows a unit area and picture data, 
included in the event picture data 58, which corresponds 
thereto. The event picture data 58 represents data of the event 
picture 47 shown in FIG. 21, for example. The “past map 
image data 59 represents “past image data displayed when 
the user touches the “past” button 44. As shown in FIG.28, the 
sightseeing course data 60 includes coordinates indicating a 
position of a traveling spot (i.e., a destination) in each of the 
“A course' and the “B course', and an arrival flag showing 
whether the user arrives at the destination. The arrival flag 
shows whether or not the user visits the destination. 

Next, with reference to a flowchart of FIG. 29, a flow of a 
process executed by the CPU core 21 based on the terminal 
side position detecting program 50 will be described. 

Firstly, in step S10, the CPU core 21 displays the initial 
image shown in FIG. 16 on the first LCD 11 and the second 
LCD 12 which are included in the mobile terminal 10. 

In step S11, a time count is started. 
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In step S12, a receiving time, of each piece of the positional 
information, stored in the receiving time data 53 shown in 
FIG. 25 is reset to Zero. 

In step S13, it is determined whether either of the infrared 
receiving units 34 has received an infrared ray from any of the 
positional information transmitters 100. If either of the infra 
red receiving units 34 has received an infrared ray, the process 
proceeds to step S14. On the other hand, if none of the infra 
red receiving units 34 has received an infrared ray, the process 
proceeds to step S16. 

In step S14, the positional information is obtained from the 
received infrared ray. 

In step S15, the receiving time data 53 is updated by incre 
menting a receiving time of the obtained positional informa 
tion. 

In step S16, it is determined whether a predetermined time 
(e.g., 200ms) has passed since the time count is started in step 
S11. If the predetermined time has passed, the process pro 
ceeds to step S17. On the other hand, if the predetermined 
time has not yet passed, the process returns to step S13. Note 
that the predetermined time corresponds to a time period 
required for measuring a receiving frequency of each piece of 
the positional information. If the predetermined time is set 
short, a detection interval of the current position of the mobile 
terminal 10 becomes shorter, and a detection precision of the 
current position of the mobile terminal 10 becomes lower. On 
the other hand, if the predetermined time is set long, the 
detection interval of the current position of the mobile termi 
nal 10 becomes longer, and the detection precision of the 
current position of the mobile terminal 10 becomes higher. 
Therefore, the predetermined time should be set at an opti 
mum value depending on purpose. 

In step S17, with reference to the receiving time data 53. 
the current position of the mobile terminal 10 is determined 
based on a receiving frequency of each piece of the positional 
information. Although the present embodiment illustrates an 
example where it is determined that the mobile terminal 10 is 
positioned on a unit area corresponding to a piece of the 
positional information which has been most frequently 
received, the present invention is not limited thereto. As 
described above, the current position of the mobile terminal 
10 may be determined at a position which is more accurately 
indicated than that indicated by the positional information. 

In step S18, in accordance with the current position of the 
mobile terminal 10 determined in step S17, the image dis 
played on the first LCD 11 or the second LCD12 is changed. 
Specifically, with reference to the event table 51, it is deter 
mined whether there is a "describe' event or a “discover 
event, which corresponds to the current position of the mobile 
terminal 10 determined in step S17. If there is a “describe' 
event, a description text is displayed in the description display 
field 40 based on the description data 52 corresponding to the 
"describe' event. Also, if there is a “discover” event, a display 
mode of the “discover button 45 is changed. 

In step S19, an instruction inputted by the user via the touch 
panel 15 or the operation switch unit 14 is obtained as opera 
tion information. In the present embodiment, any of an "A 
course' selecting instruction inputted by touching the “A 
course' selecting button 41, a “B course' selecting instruc 
tion inputted by touching the “B course' selecting button 42, 
an enlargement instruction inputted by touching the 
“enlarge” button 43, a “past image display instruction input 
ted by touching the “past” button 44, and a “discover” event 
display instruction inputted by touching the “discover button 
45 is obtained as the operation information. If no instruction 
is inputted by the user, the process proceeds to step S20 
without obtaining the operation information. 
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In step S20, current positional information indicating the 

current position, of the mobile terminal 10, determined in step 
S17 and the operation information obtained in step S19 are 
transmitted to the server 300 via the wireless communication 
unit 33. If no operation information is obtained in step S19, 
only the current positional information is transmitted to the 
server 300. Note that identification information of the mobile 
terminal 10 may be additionally transmitted, in step S20, to 
the server 300 as necessary. If there are the plurality of mobile 
terminals 10, the identification information of the mobile 
terminals 10 allows the server 300 to respectively recognize a 
current position of each of the mobile terminals 10. For 
example, users each carrying the mobile terminal 10 can be 
respectively guided along the “A course' or the “B course'. In 
order to realize the above example, groups of arrival flags 
stored in the sightseeing course data 60, shown in FIG. 28, 
may be grouped for each of the mobile terminals 10 such that 
the server 300 respectively determines traveling spots for 
each of the mobile terminals 10. 

In step S21, the terminal-side image is changed in accor 
dance with the operation information obtained in step S19 
(e.g., the "B course' selecting button 42 is grayed out as 
shown in FIG. 17). 

After step S21, the process returns to step S11. 
Although the present embodiment described above illus 

trates an example where the current position of the mobile 
terminal 10 is determined each time the predetermined time 
passes, and then the current positional information indicating 
the current position of the mobile terminal 10 is transmitted to 
the server 300, the present embodiment is not limited thereto. 
For example, the current position of the mobile terminal 10 
may be determined each time a total receiving time of the 
positional information reaches a predetermined time, and 
then current positional information indicating the current 
position of the mobile terminal 10 may be transmitted to the 
server 300. Alternatively, the current position of the mobile 
terminal 10 may be determined, each time the mobile termi 
nal 10 receives any piece of the positional information, based 
on eight pieces of the positional information which have been 
most recently received, and then current positional informa 
tion indicating the current position of the mobile terminal 10 
may be transmitted to the server 300. 

Next, with reference to a flowchart of FIG. 30, a flow of a 
process executed by the CPU 302 based on the server-side 
position detecting program 55 will be described. 

Firstly, in step S30, the CPU 302 displays the map image on 
each of the floor displays 200 based on the current map image 
data 56. 

In step S31, it is determined whether the current positional 
information has been received from the mobile terminal 10 
via the wireless communication unit 303. If the current posi 
tional information has been received, the process proceeds 
step S32. On the other hand, if no current positional informa 
tion has been received, step S31 is repeated until any of the 
positional information is received. 

In step S32, it is determined whether the operation infor 
mation has been received from the mobile terminal 10. If the 
operation information has been received, the process pro 
ceeds to step S33. On the other hand, if no operation infor 
mation has been received, the process proceeds to step S42. 

In step S33, it is determined whether the operation infor 
mation represents the “A course' selecting instruction. If the 
operation information represents the "A course' selecting 
instruction, the process proceeds to step S34. On the other 
hand, if the operation information does not represent the “A 
course' selecting instruction, the process proceeds to step 
S35. 
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In step S34, the “A course' flag 61 is turned on. Thereafter, 
the process proceeds to step S42. 

In step S35, it is determined whether the operation infor 
mation represents the “B course' selecting instruction. If the 
operation information represents the “B course' selecting 
instruction, the process proceeds to step S36. On the other 
hand, if the operation information does not represent the “B 
course' selecting instruction, the process proceeds to step 
S37. 

In step S36, the “B course flag 62 is turned on. Thereafter, 
the process proceeds to step S42. 

In step S37, it is determined whether the operation infor 
mation represents the enlargement instruction. If the opera 
tion information represents the enlargement instruction, the 
process proceeds to step S38. On the other hand, if the opera 
tion information does not represent the enlargement instruc 
tion, the process proceeds to step S39. 

In step S38, based on the current positional information 
received from the mobile terminal 10, an image, displayed on 
the floor display 200, which corresponds to the current posi 
tional information is enlarged, as shown in FIG.22, centering 
on the current position of the mobile terminal 10. Thereafter, 
the process proceeds to step S42. Note that in the example 
shown in FIG. 22, an image is enlarged centering on a unit 
area on which the user (i.e., the mobile terminal 10) is posi 
tioned. However, in the case where the current positional 
information received from the mobile terminal 10 indicates a 
position which is more accurately indicated than that indi 
cated by the unit area such as a point within the unit area, the 
image may be enlarged centering on the point. 

In step S39, it is determined whether the operation infor 
mation represents the “past image display instruction. If the 
operation information represents the “past image display 
instruction, the process proceeds to step S40. On the other 
hand, if the operation information does not represent the 
“past image display instruction (i.e., the operation informa 
tion represents the event picture display instruction), the pro 
cess proceeds to step S41. 

In step S40, based on the current positional information 
received from the mobile terminal 10 and the “past map 
image data 59, a corresponding image displayed on the floor 
display 200 is changed from the current map image to the 
“past map image. Thereafter, the process proceeds to step 
S42. 

In step S41, based on the current positional information 
received from the mobile terminal 10, the “discover” event 
table 57 and the event picture data 58, the event picture 47 
shown in FIG. 21, for example, is displayed on a correspond 
ing floor display 200. Thereafter, the process proceeds to step 
S42. 

In step S42, it is determined whether the operation mode of 
the server 300 communicating with the mobile terminal 10 is 
the sightseeing mode. Specifically, when either of the “A 
course' flag 61 or the “B course' flag 62 is on, it is determined 
that the operation mode is the sightseeing mode. Whereas, 
when both of the “A course' flag 61 and the “B course' flag 
are off, it is determined that the operation mode is not the 
sightseeing mode. If the operation mode of the server 300 is 
the sightseeing mode, the process proceeds to step S43. On 
the other hand, if the operation mode of the server 300 is not 
the sightseeing mode, the process returns to step S31. 

In step S43, with reference to the current positional infor 
mation received from the mobile terminal 10 and the sight 
seeing course data 60, it is determined whether the mobile 
terminal 10 has arrived at a destination. For example, it is 
assumed that the mobile terminal 10 is sequentially guided to 
a destination A, a destination B, and a destination C along the 
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“A course'. When the mobile terminal 10 is to be guided to the 
destination C from the destination B, the current positional 
information of the mobile terminal 10 is compared, based on 
the sightseeing course data 60, with coordinates (Xc, Yc) 
indicating a position of the destination C, thereby determin 
ing whether the mobile terminal 10 has arrived at the desti 
nation C. If the mobile terminal 10 has arrived at the destina 
tion, the process proceeds to step S44. On the other hand, if 
the mobile terminal 10 has not yet arrived at the destination, 
the process proceeds to step S45. 

In step S44, an arrival flag corresponding to the destination 
at which the mobile terminal 10 has arrived is turned on. 

In step S45, based on coordinates indicating positions of 
destinations shown in the sightseeing course data 60, the 
arrow 46 indicating, as shown in FIG. 18, a direction of one of 
the destinations is combined with the map image displayed on 
the floor display 200 corresponding to the current positional 
information received from the mobile terminal 10. 

After step S45, the process returns to step S31. Note that 
the image enlarged in step S38 and the “past image changed 
in step S40 may be displayed only for a constant period of 
time so as to return to original images after a predetermined 
time passes. 
As described above, according to the present embodiment, 

the image displayed on the first LCD 11 or the second LCD 12 
of the mobile terminal 10 is automatically changed in accor 
dance with a current position of the mobile terminal 10. 
Furthermore, when the user inputs an instruction via the touch 
panel 15, the map image displayed on one of the floor displays 
200 on which the user stands is changed in accordance with 
the inputted instruction. Thus, according to the present 
embodiment, it becomes possible to provide a highly inter 
esting and novel position detecting system. 

Although the present embodiment illustrates an example 
where the positional information is transmitted from the posi 
tional information transmitters 100 by means of infrared rays, 
the present embodiment is not limited thereto. The positional 
information may be transmitted by signals other than the 
infrared rays. Furthermore, in the present embodiment, wire 
less communication is used between the mobile terminal 10 
and the server 300. However, instead of the wireless commu 
nication, a communication cable may be used for communi 
cating between the mobile terminal 10 and the server 300. 

Although the present embodiment illustrates an example 
where a plurality of infrared rays are transmitted from each of 
the positional information transmitters 100 at an interval con 
sisting of four phases shown in FIGS. 11 to 14, in order to 
prevent interference between the infrared rays transmitted 
from the positional information transmitters 100, the present 
embodiment is not limited thereto. For example, in the case 
where a diameter of a receiving area of each piece of the 
positional information is in a range from two to three times as 
long as a length of a side of a unit area, the infrared rays may 
be transmitted from each of the positional information trans 
mitters 100 at an interval consisting of nine phases; i.e., the 
nine phases including, whennandmare integers, a first phase 
for transmitting positional information (0-3m,0+3n), a sec 
ond phase for transmitting positional information (0-3m, 
1+3n), a third phase for transmitting positional information 
(0+3m, 2+3n), a fourth phase for transmitting positional 
information (1+3m,0+3n), a fifth phase for transmitting posi 
tional information (1+3m, 1+3n), a sixth phase for transmit 
ting (1+3m, 2+3n), a seventh phase for transmitting (2+3m, 
0+3n), an eighth phase for transmitting (2+3m, 1+3n), and a 
ninth phase for transmitting (2+3m, 2+3n). 

In the present embodiment described above, a transmission 
timing of a piece of the positional information transmitted to 
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a unit area and a transmission timing of another piece of the 
positional information transmitted to an adjacent unit area are 
shifted from each other. Alternatively, in order to prevent 
interference between infrared rays transmitted from the posi 
tional information transmitters 100, a frequency band of an 
infrared ray transmitted to a unit area may be set so as to be 
different from that of another infrared ray transmitted to its 
adjacent unit area. In the above case, the mobile terminal 10 
has a function of simultaneously receiving a plurality of infra 
red rays having different communication bands from each 
other, thereby making it possible to prevent a receiving error 
ofan infrared ray from occurring due to the interference of the 
infrared rays, without shifting a transmission timing at which 
a piece of the positional information is transmitted to a unit 
area from that at which another piece of the positional infor 
mation is transmitted to an adjacent unit area. 

Furthermore, although the present embodiment illustrates 
an example where the positional information is transmitted 
from the positional information transmitters 100, the present 
embodiment is not limited thereto. When necessary, informa 
tion other than the positional information may be additionally 
transmitted as additional information. For example, any 
information outputted from the server 300 may be transmitted 
to each of the positional information transmitters 100 via the 
transmitter control device 400, and then each of the positional 
information transmitters 100 may transmit the information, 
as additional information, together with the positional infor 
mation. 

Although the present embodiment illustrates an example 
where the map image is displayed on the entirety of the floor 
displays 200, the present embodiment is not limited thereto. 
Hereinafter, several other variants of the present embodiment 
will be described. 
(First Variant) 

In a first variant of the present embodiment, a virtual pond 
is displayed on the entirety of the plurality of floor displays 
200. An image of the pond displayed on the floor displays 200 
is generated by computer graphics. There are a school of fish 
in the pond, and the CPU 302 of the server 300 controls a 
movement of each of the fish. Specifically, the movements of 
the fish are controlled so as to Swim away when a user carry 
ing the mobile terminal 10 comes close to the fish. The CPU 
302 can determine whether the user comes close to a fish by 
comparing the current positional information transmitted 
from the mobile terminal 10 with a current position of the fish. 
Note that a fish Swims away so as to move away from the user. 
For example, when the user moves from a unit area (1,0) to a 
unit area (1,1) while a fish is displayed in the unit area (1,1). 
the CPU 302 which detects the user moving from the unit area 
(1,0) to the unit area (1, 1) causes the fish to move from the 
unit area (1, 1) to a unit area (1,2). 

Furthermore, a “bait' button is displayed on the second 
LCD 12 of the mobile terminal 10. When the user touches the 
“bait' button, a fish comes close to the user's feet. Specifi 
cally, when the CPU 302 detects the “bait” button touched by 
the user based on the operation information transmitted from 
the mobile terminal 10, the CPU 302 causes a fish to move to 
a position corresponding to the current positional information 
transmitted from the mobile terminal 10. 

Still furthermore, a specific area (e.g., a unit area (2.2)) on 
the pond has a lotus leaf floated thereon, and there are a group 
of frogs on the lotus leaf. When the user carrying the mobile 
terminal 10 moves to the unit area (2, 2), the CPU core 21 of 
the mobile terminal 10 outputs a song (e.g., "frog Song) from 
the right and left speakers 30a and 30b included in the mobile 
terminal 10. Whether the user carrying the mobile terminal 10 
moves to the unit area (2, 2) can be determined based on the 
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positional information transmitted from the positional infor 
mation transmitters 100. Note that each of the positional 
information transmitters 100 transmits, in addition to the 
positional information, a song output starting signal at an 
interval of a constant period of time. The Song output starting 
signal is transmitted at the interval of the period of time 
corresponding to two bars of the song outputted by the CPU 
core 21. When the user carrying the mobile terminal 10 moves 
to the unit area (2.2), and then the mobile terminal 10 receives 
the song output starting signal from one of the positional 
information transmitters 100, the CPU core 21 starts to output 
the aforementioned song. As a result, for example, when two 
or more users, each of which carries the mobile terminal 10, 
are gathered on the unit area (2, 2) at different timings, the 
songs are outputted from the mobile terminals 10 so as to be 
shifted from each other by an integral multiple of the period of 
time corresponding to the two bars of the song. Thus, it 
becomes possible to obtain an interesting effect that the plu 
rality of mobile terminals 10 on the unit area (2.2) “troll the 
SOng. 

Still furthermore, a “ripple' button is displayed on the 
second LCD 12 of the mobile terminal 10. When the user 
touches the “ripple' button, a display control is performed 
Such that a ripple spreads, from the user's feet, across a water 
surface displayed on the entirety of the floor displays 200. 
(Second Variant) 

In a second variant, a virtual garden is displayed on the 
entirety of the plurality of floor displays 200. An image of the 
garden displayed on the floor displays 200 is generated by 
computer graphics. A plurality of treasures are dispersedly 
buried under the ground of the garden. When a user carrying 
the mobile terminal 10 comes close to a location at which a 
treasure is buried, a “dig button is displayed on the second 
LCD 12 of the mobile terminal 10. Then, when the user 
touches the “dig button, one of the floor displays 200 on 
which the user stands displays an animation in which the 
ground displayed thereon is dug and then the treasure 
appears. As described above, the user can play a treasure hunt. 
Note that a mechanism which displays the “dig button when 
the user comes close to a location at which a treasure is buried 
can be realized in a similar manner to that of the “discover 
button described above. Also, a mechanism which displays 
the animation in which the treasure appears can be realized in 
a similar manner to that of the event picture described above. 

While the example embodiment presented herein has been 
described in detail, the foregoing description is in all aspects 
illustrative and not restrictive. It is understood that numerous 
other modifications and variations can be devised without 
departing from the scope of the embodiment. 
The invention claimed is: 
1. A position detecting system comprising: 
an information transmission device, comprising a plurality 

of transmitters, for transmitting predetermined informa 
tion; 

a mobile terminal for receiving the predetermined infor 
mation; and 

a control device capable of communicating with the mobile 
terminal, the mobile terminal including: 
a first display unit for displaying a first image: 
a first receiving unit for receiving the predetermined 

information transmitted from the information trans 
mission device; 

a first image processing unit for changing the first image 
in accordance with the predetermined information 
received by the first receiving unit; 

operation elements for accepting an instruction inputted 
by a user, and 
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a transmission unit for transmitting, to the control 
device, current positional information corresponding 
to the predetermined information received by the first 
receiving unit, said current positional information 
generated by a current positional information gener 
ating unit, and operation information indicating the 
instruction inputted by the user through the operation 
elements, 

the control device arranged separately from the mobile 
terminal and the information transmission device and 
including: 
a second display unit for displaying a second image; 
a second receiving unit for receiving the current posi 

tional information and the operation information 
transmitted from the mobile terminal; and 

a second image processing unit for changing the second 
image in accordance with the current positional infor 
mation and the operation information received by the 
second receiving unit, wherein 

the information transmission device transmits the prede 
termined information for a predetermined number of 
times, and 

the current positional information generating unit mea 
Sures a number of times each predetermined information 
transmitted by a Subset of the transmitters during a pre 
determined time period was successfully received by the 
first receiving unit, and generates the current positional 
information based on said measured number of times 
said each predetermined information was successfully 
received. 

2. The position detecting system according to claim 1, 
wherein 

the current positional information generating unit gener 
ates the current positional information, based on a ratio 
of the number of times each predetermined information 
is successfully received, by the first receiving unit, to the 
total number of times each predetermined information is 
transmitted. 

3. The position detecting system according to claim 2, 
wherein 

the current positional information generating unit calcu 
lates a weighted average of the predetermined informa 
tion by averaging the predetermined information 
received by the first receiving unit, in accordance with 
the receiving frequency of the predetermined informa 
tion, such that the current positional information gener 
ating unit generates the current positional information. 

4. A position detecting system comprising: 
an information transmission device for transmitting prede 

termined information; 
a mobile terminal for receiving the predetermined infor 

mation; and 
a control device capable of communicating with the mobile 

terminal, the mobile terminal including: 
a first display unit for displaying a first image: 
a first receiving unit for receiving the predetermined 

information transmitted from the information trans 
mission device; 

a first image processing unit for changing the first image 
in accordance with the predetermined information 
received by the first receiving unit; 

operation elements for accepting an instruction inputted 
by a user, and 

a transmission unit for transmitting, to the control 
device, current positional information corresponding 
to the predetermined information received by the first 
receiving unit, said current positional information 
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22 
generated by a current positional information gener 
ating unit, and operation information indicating the 
instruction inputted by the user through the operation 
elements, 

and the control device arranged separately from the mobile 
terminal and the information transmission device and 
including: 
a second display unit for displaying a second image: 
a second receiving unit for receiving the current posi 

tional information and the operation information 
transmitted from the mobile terminal; and 

a second image processing unit for changing the second 
image in accordance with the current positional infor 
mation and the operation information received by the 
second receiving unit, wherein 

the first image includes an image, and 
the first image processing unit changes a display mode of 

the image between a first display mode indicating the 
image is selectable by the user so that the second image 
changes when the image is selected and a second display 
mode indicating the image is not selectable by the user in 
accordance with the predetermined information 
received by the first receiving unit. 

5. A non-transitory computer-readable physical storage 
medium having tangibly recorded thereon a position detect 
ing program executed by a computer of a mobile terminal and 
a computer of a control device in a position detecting system, 
the position detecting system comprising: 

an information transmission device, comprising a plurality 
of transmitters, for transmitting predetermined informa 
tion; 

the mobile terminal for receiving the predetermined infor 
mation; and 

the control device capable of communicating with the 
mobile terminal, the position detecting program 
instructing the computer of the mobile terminal to per 
form: 
first display control for causing a first display unit of the 

mobile terminal to display a first image; 
first receiving control for causing a first receiving unit of 

the mobile terminal to receive the predetermined 
information transmitted from the information trans 
mission device; 

first image processing for changing the first image in 
accordance with the predetermined information 
received by the first receiving unit; and 

transmission control for causing the mobile terminal to 
transmit, to the control device, current positional 
information corresponding to the predetermined 
information received by the first receiving unit, said 
current positional information generated by a current 
positional information generating unit, and operation 
information indicating an instruction inputted by the 
user through operation elements of the mobile termi 
nal, 

the control device arranged separately from the mobile 
terminal and the information transmission device, and 

the position detecting program instructing the computer of 
the control device to perform: 
second display control for causing a second display unit 

of the control device to display a second image: 
second receiving control for causing a second receiving 

unit of the control device to receive the current posi 
tional information and the operation information 
transmitted from the mobile terminal; and 
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Second image processing for changing the second image 
in accordance with the current positional information 
and the operation information received by the second 
receiving unit, wherein 

the information transmission device transmits the prede 
termined information for a predetermined number of 
times, and 

the current positional information generating unit mea 
Sures a number of times each predetermined information 
transmitted by a Subset of the transmitters during a pre 
determined time period was successfully received by the 
first receiving unit, and generates the current positional 
information based on said measured number of times 
said each predetermined information was successfully 
received. 

6. A non-transitory computer-readable physical storage 
medium having tangibly recorded thereon a position detect 
ing program executed by a computer of a mobile terminal and 
a computer of a control device in a position detecting system, 
the position detecting system comprising: 

an information transmission device for transmitting prede 
termined information; 

the mobile terminal for receiving the predetermined infor 
mation; and 

the control device capable of communicating with the 
mobile terminal, 

the position detecting program instructing the computer of 
the mobile terminal to perform: 
first display control for causing a first display unit of the 

mobile terminal to display a first image: 
first receiving control for causing a first receiving unit of 

the mobile terminal to receive the predetermined 
information transmitted from the information trans 
mission device; 

first image processing for changing the first image in 
accordance with the predetermined information 
received by the first receiving unit; and 

transmission control for causing a transmission unit of 
the mobile terminal to transmit, to the control device, 
current positional information corresponding to the 
predetermined information received by the first 
receiving unit, said current positional information 
generated by a current positional information gener 
ating unit, and operation information indicating an 
instruction inputted by the user through operation 
elements of the mobile terminal, and 

the control device arranged separately from the mobile 
terminal and the information transmission device, and 

the position detecting program instructing the computer 
of the control device to perform: 

second display control for causing a second display unit 
of the control device to display a second image: 

second receiving control for causing a second receiving 
unit of the control device to receive the current posi 
tional information and the operation information 
transmitted from the mobile terminal; and 

Second image processing for changing the second image 
in accordance with the current positional information 
and the operation information received by the second 
receiving unit, wherein 

the first image includes an image, and 
the first image processing changes a display mode of the 

image between a first display mode indicating the image 
is selectable by the user so that the second image 
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changes when the image is selected and a second display 
mode indicating the image is not selectable by the user in 
accordance with the predetermined information 
received by the first receiving unit. 

7. A method for changing an image displayed on a mobile 
terminal based on positional information received by the 
mobile terminal, the method comprising: 

receiving, by the mobile terminal, predetermined informa 
tion from an information transmission device compris 
ing a plurality of transmitters; 

displaying a first image on a first display unit of the mobile 
terminal; 

changing the first image in accordance with the received 
predetermined information; 

accepting an instruction inputted by a user; and 
transmitting, to a control device communicating with the 

mobile terminal, current positional information corre 
sponding to the received predetermined information and 
operation information indicating the instruction input 
ted by the user through operation elements, 

displaying a second image on a second display unit sepa 
rate from the mobile terminal; 

changing the second image in accordance with the current 
positional information and the operation information 
transmitted by the mobile terminal, wherein the prede 
termined information is transmitted to the mobile device 
for a predetermined number of times, and 

measuring a number of times each predetermined informa 
tion transmitted by a Subset of the transmitters during a 
predetermined time period was successfully received, 
and generating the current positional information based 
on said measured number of times said each predeter 
mined information was successfully received. 

8. A method for changing an image displayed on a mobile 
terminal based on positional information received by the 
mobile terminal, the method comprising: 

receiving, by the mobile terminal, predetermined informa 
tion from an information transmission device; 

displaying a first image on a first display unit of the mobile 
terminal; 

changing the first image in accordance with the received 
predetermined information; 

accepting an instruction inputted by a user; and 
transmitting, to a control device communicating with the 

mobile terminal, current positional information corre 
sponding to the received predetermined information and 
operation information indicating the instruction input 
ted by the user through operation elements, 

displaying a second image on a second display unit sepa 
rate from the mobile terminal; 

changing the second image in accordance with the current 
positional information and the operation information 
transmitted by the mobile terminal, wherein 

the first image includes an image, and 
changing a display mode of the image between a first 

display mode indicating the image is selectable by the 
user so that the second image changes when the image is 
Selected and a second display mode indicating the image 
is not selectable by the user in accordance with the 
received predetermined information. 
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